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Abstract 
Back ground:  Today’s world is increasingly seeking ways to replace the synthetic drugs with the therapeutic 
power of natural products to decrease the percentage of many side effect which result from conventional 
treatment; one of these products was Nigella sativa (NgS) which was used so extensively that it became known 
as the seed of blessing “Habbatul Barakah” due to its powerful healing qualities for many ailments. 
Aim of the study: This study was performed to evaluate the therapeutic effect of Nigella sativa (powder and oil) 
on the healing process of extracted teeth sockets. 
 Materials and Methods:The sample of our study consist of twenty four healthy male New Zealand rabbits 
,extracted their upper two central incisors under general anesthesia. The left side filled once with Nigella sativa 
powder and once with Nigella sativa oil material, and the right side left for normal healing as a control group. 
The two sockets were sutured. The results were studied radiographically and histologically after 1and 6 weeks 
postoperatively. The radiographic examination was performed by using parallel technique in a digital 
radiographic examination and histological examination was performed under light microscope for the section 
stained with heamatoxiline and eosin. 
Results:      Radiographically we found that NgS powder showed more radiopacity with complete disappearance 
of lamina dura in 6 weeks duration compared with NgS oil and control groups, while histologically we found 
that the Nigella sativa (NgS)  groups (powder and oil) illustrate an early apposition of osteoid tissue in 1st week 
duration with numerous osteoblast and osteocyte in comparison to control group. In six weeks duration well 
developed bone filled all the portions of the socket in treated socket with NS powder with obvious complete 
epithelization of socket surface 
Conclusion : Nigella sativa (powder or oil) seems to be bioactive materials that enhance differentiation and 
proliferation of progenitor cells to  specialized bone formative cells, with no signs of inflammation. 
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Introduction 
Repair of bone tissue is a complex process involving a number of cellular functions directed towards the 
formation of a scaffold and mineralization of the defect followed by an eventual remodeling of the defect site to 
attain the original structure .(1) 
     Today’s world is increasingly seeking ways to replace the synthetic drugs with the therapeutic power of 
natural products . 
Interest in medicinal plants has burgeoned due to increased efficiency of new plant-derived drugs and the 
growing interest in natural products. Because of the concerns about the side effects of conventional medicine, the 
use of natural products as an alternative to conventional treatment in healing and treatment of various diseases 
has been on the rise in the last few decades.(2)  
Many wonderful helping plants surfaced when the cultures of our world started to share trade and teach 
their herbal medicines to each other. One such plant was Nigella sativa commonly known as black seed. This 
mild aromatic herb is indigenous to the Middle East where it has been used as a traditional remedy for over 2000 
years. It was used so extensively that it became known as the seed of blessing "Habbatul Barakah" .(3) 
Its therapeutic use was initiated after the advent of Islam since Prophet Mohammed (peace and pray upon him) 
mentioned its therapeutic efficacy and potential of cure, when said that "there is cure for every disease in black 
seed except death".(4) 
Its chemical composition contains volatile and non-volatile oils in addition to many other active ingredients 
including proteins, alkaloids, coumarines, saponins, minerals, carbohydrates, phenolic compounds, steroidal 
compounds, and other ingredients .(5) 
Many studies have been conducted on the effect of Nagilla sativa seed extracts on varies body systems in vitro or 
in vivo. The pharmacological investigation of the seed extracts reveal abroad spectrum of activities including 
immuneopotentiation, antihistaminic, antidiabetic, antihypertensive, antinflammatory, antitumor,(6) antiparasitic, 
antibacterial, antifungal and antioxidant (7). In recent study, the black seed  induced bone healing as manifested 
by faster bone trabeculae formation and mature bone formation (8). And as when a tooth is extracted, the healing 
process was done by two processes  
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A.Osteogenesis 
B. Epithelization 
Therefore the present study was designed to: 
1. Evaluate the effect of Nigella sativa (powder or oil) on healing process of  the socket of extracted 
teeth. 
2. Study the comparison effect of Nigella sativa (powder or oil) on healing process in different weeks. 
 
Materials and Methods: Twenty four healthy male New Zealand rabbits ,weighing(2.125-2.25kg) ,aged 14-16 
weeks were kept in the animal department of (National Center of Drug Control and Research /Iraq)at a constant 
humidity and temperature of 23°C according to the National Council’s guide for the care of laboratory 
animals.The rabbits were subjected to extract their upper two central incisors under general anesthesia. The left 
side filled once with Nigella sativa powder and once with Nigella sativa oil material, and the right side left for 
normal healing as a control group. The two sockets were sutured. The animals were grouped into: 
1st group (12) rabbits, left socket of each rabbit filled by (0.068g) of Nigella sativa powder till 2/3 of socket 
length which had average length (2.3mm) after removal of blood clot by using blugger instrument. 
 2nd group (12) rabbits, left socket treated with Nigella sativa oil by using a piece of cotton impregnated in oil 
then inserted  inside the socket till 2/3 of socket length after removal of blood clot and waiting for five minutes 
then removed it. 
 The control group of (24) rabbits in which their sockets had been left  for normal healing process without 
removal of blood clot after extraction process. 
   Each group divided into two subgroup (6 in number); these subgroups are sacrified for each of healing periods; 
1week and 6weeks ,and the socket examined radiographically and histologically . 
The radiographic examination was performed by using parallel technique in a digital radiographic examination 
and histological examination was performed under light microscope for the section stained with hematoxiline 
and eosin . 
 
Results 
Radiographically. Nigella sativa NgS showed more radiopacity with complete disappearance of lamina dura in 
6 weeks duration compared with control group. Figure (1) 
 
  
 Figure(1) Conventional radiographic view of sockets for rabbit’s anterior teeth of six weeks duration shows 
radio-opacity filled coronal, middle and apical   portion of experimental (powder and oil) side (left) and the 
lamina dura shows to be disappear internally and externally partially disappeared, while in the control (right) 
side the radio-opacity extended to the middle portion and the lamina dura partially disappeared internally and 
externally 
 
 Histologically  
The result  showed  active proliferation of cellular connective tissue with early deposition of osteoid tissue and 
presence of osteoblast cells in the coronal portion  of the  experimental socket treated with Nigella sativa  
powder and oil in 1st week in comparisum to control (Figures 2,3) 
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Figure(2) Coronal portion of extracted tooth socket of the rabbit (control) one week duration shows formation of 
granulation tissue H&E×20  
 
 
Figure(3)Micrograph view for coronal portion of rabbit left socket treated with NgS , one week duration show 
active proliferation of osteoid tissue(OT) H&E ×20 
 
At Six Weeks postoperatively:  
Experimental group treated with NgS powder  showed that mature bone filled all cervical regions and covered 
with epithelial layers,Figure(4).On other hand experimental group treated with NgS oil showed that bone 
trabeculae covered with connective tissue and incomplete epithelization ,Figure(5). 
        Histological findings for control showed that sparse of bone trabeculae filled cervical portion with fibrous 
connective tissue lay over it and superficial layer of epithelial tissue Figure(6) 
 
Journal of Natural Sciences Research                                                                                                                                                www.iiste.org 
ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) 
Vol.3, No.11, 2013 
 
138 
 
Figure(4)Coronal portion of rabbit left socket treated with (NgS) powder 6weeks duration shows mature bone 
(B) filled all cervical region and covered with epithelial layers (EPI) H&E×10. 
 
 
Figure(5)Coronal portion of rabbit left socket treated with (NgS) oil 6weeks duration shows mature bone 
trabiculae(BT) covered with connective tissue(CT) and epithelia (EPI) H&E×10. 
 
 
Figure(6) Coronal portion of rabbit right socket(control) 6weeks duration shows bone filled the cervical portion 
with fibrous connective tissue(CT) lay over it and superficial layer of epithelial tissue (Epi.T) H&E ×10. 
 
Discussion 
The results of the present study showed early detection of osteoid formation in 1st week and bone trabeculae 
formation in 6th weeks in sockets treated with NgS (powder and oil). 
Active cell proliferation osteoblast was illustrated in experimental sockets in comparison to control one; it was 
indicated that NgS acts as bioactive and bioinductive materials that enhance bone formation. This could be 
attributed to presence of the following components: 
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1. Protein and amino acids: 
  Nigella sativa seed had 22.6 % - 26.7 % protein and amino acid , Glutamic acid(Gla,), Arginine(R) and 
Aspartic acid(D) were the main amino acids present (9) in addition to other like glycine(G), leucine, etc (10) 
    These mentioned amino acid play important role in the formation and function of the following ECM proteins: 
- 
A. Osteocalcin: also known as bone Gla protein is one of the most abundant non collagenous proteins 
(NCPs) in bone (comprising up to 20 % of the NCPs) (11). It has 49 amino acid residues containing 
three glutamate (Gla) residues, which are critical for the ability of osteocalcin to bind calcium (12). It’s 
binding to HA through orientation of the Gla residues with the Ca ions in the mineral lattice (11). It has 
been reported that osteocalcin involved in bone growth & repair (13). 
B. Bone Sialoprotein (Bsp): comprises 15 % of the total non collagenous protein (NCP) in bone (11).  
C. Osteopontin: One of the important NCPs that includes in bone formation (12). Bone sialoprotien and 
osteopontin are belived to play roles in cell adhesion and binding of mineral because they contain Arg 
– Gly – Asp and poly acidic sequences (14). It was reported that it stimulates the adhesion of osteoblasts 
and,therefore, to improve the osseointegration process (15,16). 
These proteins and amino acid functionated a receptor specificity, binding affinity and signaling of cell 
responses (17).                                                                        
2. Minerals: 
The induction of bone formation by the black seed oil extract seen in this study  as manifested by faster bone 
formation could be attributed to the presence of calcium and phosphorous in the chemical composition of the 
black seed oil extract which are necessary for bone formation.    
3. Vitamins 
Vitamins are low– molecular – mass organic compound that can’t be synthesized by humans or are synthesized 
in inadequate amounts for example: 
It appears that Vitamins are important because they play a central role in metabolism. (18)  
NS contain the a above mentioned vitamins so it possess nutritional value (19) and has been reported to possess a 
favorable effect on growth rate and health of human and animal (20). 
     In histological study we found that the effect of Nigella sativa (NS) powder more effective than oil in 
formation of bone inside the socket of extracted tooth because there is no any component of Nigella sativa will 
be lost such as in oil extract and the minerals present without any defect which help in faster bone formation, 
also the absorption of Nigella sativa oil require more time for complete absorption which applied by apiece of 
cotton for only 5 minutes and then removed. This could be attributed to the low percentage of volatile oils (0.4-
0.45%) in the chemical composition of the cold-pressed oil as compared with the higher percentage of fixed oils 
(32-40%) including the unsaturated fatty acids (arachidonic, eicosadienoic, linoleic, linolenic, oleic and 
almitoleic acid) and the saturated fatty acids (palmitic, stearic and myristic acid, Beta-sitosterol, cycloeucalenol, 
cycloartenol, sterol esters and sterol glucosides). 
    From the histological examination of the treated sockets with NgS (specially powder) showed early 
proliferation of epithelia covered the cervical portion of the socket, compared to control, this can be explained 
that NgS has inductive power to epithelial cells as if it has induction to connective tissue cells (mesenchymal 
cells). 
 Radiographic findings: 
Radiographic results of the present study showed radiopaque patches appeared in the middle (specifically) and 
apical portions of treated sockets with NgS (powder and oil) groups as it supported histological findings which 
showed trabeculae formation in these portions more than in coronal one and more than in control group. 
    In 6th week duration NgS powder showed radiopacity filled whole socket (coronal, middle and apical portion) 
with disappearance of lamina dura, this related to apposition of mature bone filled the socket as it illustrated 
histologically, and that lamina dura landmark be obscured as the new bone interdigited and coalesce with the 
original bone. This results in agreement with (21,22) results that found increase in bone formation and reported 
anabolic effects of NS oil on bone loss radiographically. 
 
 
Vitamin Biochemical function 
* Thiamine (B1) Co-enzyme in phosphgluconate path way. 
* Pyridoxine (B6) Amino acid transamination 
Niacin Hydride-transfer reaction. 
Foliate Thymidylate synthase; purine biosynthesis. 
Ascorbate (C) Prolyl and lysyl hydroxylases (collagen); dopamine hydroxylase. 
Retinol (A) Form 11-Cis-retinal with rhodopsin. 
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Conclusion 
Nigella sativa (NgS) seems to be Bioactive materials that enhance differentiation and proliferation of progenitor 
cells to specialized bone formative cells, with no signs of inflammation the NgS materials close to be inert 
material. 
Nigella sativa powder enhance epithelial proliferation which appeared early compared with NgS oil and control. 
 
References 
1. Oda T., Kinshita and Ueda M.:  Effect of cortical bone perforation on periosteal destruction. Journal of 
Maxillofacial Surgery (2009). Vol. 67(7): p.p. 1478-1485. 
 2. Sogut B, Celik I, Tuluce Y. The effect of diet supplemented with the Black cumin upon Immune potential and 
antioxidant marker enzymes and lipid peroxidation in broiler chicks. Journal of Animal and Veterinary Advances 
2008; 7(10): 1196-1990. 
3. Randhawa MA and Al-Ghamdi MS. A review of the pharmaco-therapeutic effects of Nigella sativa. Pakistan J 
Med Res 2002; 41(2). 
 4.Sahih Bukhari. Vol 7, bk 71, #592 
 5.El-Tahir KH and Bakeet D. The Black seed Nigella Sativa: Aplea for urgent clinical evaluation of its volatile 
oil. J T U Med Sc. 2006; 1(1): 1-19. 
6. Ait Mbarek L, Ait Mouse H, Elabbedi N,  Bensalah M, Gamoyuh A, ,Aboufatima R et al. Anti-tumor 
properties of black seed (Nigella sativa) extracts. Braz J Med Biol Res. 2007 Jun;40(6):839-47. 
7. Abdulelah and Zainal-Abidin. Invivo anti-malarial test of nigella sativa (black seed) different extracts. Ameri 
J Pharm & Toxicol 2007, 2, 46-50.  
8.Majeed M. Assessment of the black seed oil extract as an intracanal medicament. A PhD thesis, Department of 
Conservative Dentistry, College of Dentistry. University of Baghdad, 2006.  
9.Al–Jassir SM. Chemical compositional microflora of black cumin (Nigella Sativa L.) seeds growing in Saudi 
Arabia. Food Chemistry 1992; 45(4); 239 – 242.  
10.Gilani A, Jabeen Q, Ullahkhan M. A review of medicinal uses and pharmacological activites of Nigella 
sativa. Pakistan Journal of Biological Sciences 2004; 7(4): 441-451. 
11.Hing KA. Bone repair in the twenty–first century: biology, chemistry or engineering? Phil Trans R Soc Lond, 
2004; 362: 2821 – 2850.  
12.Stanford CM, Keller JC, Solursh M, Bone cell expression on titanium surfaces is altered by sterilization 
treatments. J Dent Res. 1994, 73 (5); 1061 – 1071.  
13.Nagai M and Ota M. Pulsating electromagnetic field stimulates mRNA expression of bone morphogenetic 
protein–2 and–4. J Dent Res 1994; 73 (10): 1601 – 1605. 
14.Puleo DA, Nanci A, Understanding and controlling the bone –implant interface. Biomaterials 1999, 20, 2311-
2321. 
15.Alt V, Bitschnau A, Osterling J, Sewing A. Meyer C, Kraus R, Meissners et al. The effect of combined 
gentamicin– hydroxyapatite coating for cementless joint prostheses on the reduction of infection rates in a rabbit 
infection prophylaxis model. Biomaterials 2006; 27: 4627-4634. 
16.Bernhardt R, Vanden Dolder J, Bierbaum S, Beutner R, Scharnweber D, Jansen J et al. osteoconductive 
modifications of Ti – implants in a goat defect model : characterization of bone growth with SR mu CT and 
histology. Biomaterials 2005: 26: 2009 – 2019 
17.Jonge LT, Leeuwwnburgh SC, Wolke JG, Jansen JA. Organic – inorganic surface modifications for titanium 
implant surfaces. Pharmaceutical Research. 2008; 25 (10): 2357 – 2369.  
18.Anyakora C, Afolami I, Ehianeta T, Anwnmere F. HPLC analysis of nicotinamide, pyridoxine, riboflavin and 
thiamin in some selected food products in Nigeria. African Journal of Pharmacy and Pharmacology 2008; 2 (2): 
29 – 36.  
19.Takruri HR and Dameh MA. Study of the nutritional value of black cumine seed  J Sci Food Agricul 1998; 
76(3) :404-410.  
20.Abu–Dieyeh ZHM and Abu–Darwish MS. Effect of feeding powedered black cumine seeds (Nigella Sativa) 
on growth the performance of 4 – 8 week old Broilers. Journal of Animal and Veterinary Advances 2008; 7(3): 
286 – 290 
21.Valizadeh N., Zakeri HR., Shafiee A., Sarkheil P., Heshmat R., Larijani B. The effect of Nigella sativa 6. 
Extract on biochemical bone markers in osteopenic postmenopausal women.IJEM. 2009,10(6):571-580..Volume  
22. Shuid,A;Mohamed,N;Mohamed,I;Othman,F;Suhaimi,F,etal.Nigella sativa: A Potential Antiosteoporotic 
Agent. Evidence-Based Complementary and Alternative Medicine, 2012 (2012): 696230. 
 
This academic article was published by The International Institute for Science, 
Technology and Education (IISTE).  The IISTE is a pioneer in the Open Access 
Publishing service based in the U.S. and Europe.  The aim of the institute is 
Accelerating Global Knowledge Sharing. 
 
More information about the publisher can be found in the IISTE’s homepage:  
http://www.iiste.org 
 
CALL FOR JOURNAL PAPERS 
The IISTE is currently hosting more than 30 peer-reviewed academic journals and 
collaborating with academic institutions around the world.  There’s no deadline for 
submission.  Prospective authors of IISTE journals can find the submission 
instruction on the following page: http://www.iiste.org/journals/   The IISTE 
editorial team promises to the review and publish all the qualified submissions in a 
fast manner. All the journals articles are available online to the readers all over the 
world without financial, legal, or technical barriers other than those inseparable from 
gaining access to the internet itself. Printed version of the journals is also available 
upon request of readers and authors.  
MORE RESOURCES 
Book publication information: http://www.iiste.org/book/ 
Recent conferences:  http://www.iiste.org/conference/ 
IISTE Knowledge Sharing Partners 
EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 
Archives Harvester, Bielefeld Academic Search Engine, Elektronische 
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial 
Library , NewJour, Google Scholar 
 
 
